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Coprinus cinereus s. lat. is commonly grown in waste heaps of sisal (Agave sisalana) 
processing factories in Tanzania. The local people utilize the fungus as a food crop all the 
year round. The taxonomic status of the Tanzanian Coprinus population needs further 
study. 
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Introduction 

This article is part of a series of studies dealing 
with Tanzanian edible mushrooms. For the 
background, methods and research area of the 
project see Harkonen (1992) and Harkonen et al. 
(1993a-c). 

During our expeditions in Tanzania we were 
told several times that edible mushrooms grow 
on sisal Agave sisalana waste near sisal
processing factories. In November-December 
1991 we made special trips to three sisal plan
tations in three different districts . 

The cultivation of sisal in Tanzania 

The sisal fibre produced from Agave sisalana is 
of great commercial value in Tanzania. Ac
cording to statistics (FAO 1991 ), Tanzania 
exports about 9% of the world's sisal fibre, which 
is 19% of African production; it is the second 
producer in Africa after Kenya. In Tanzania sisal 
fibres make up 26% of the agricultural export and 
16% of the country's total export. Sisal fibre is 
used for making parceling twines, ropes, sack
ings, carpets and upholstery. 

Agave originates from Central America. 
Agave sisalana was introduced to Tanzania 
(Tanganyika at that time) in 1891 by Dr. Hindorf 
(Lock 1969). He ordered 1 000 bulbils from 
Florida plant suppliers, but only 62 bulbils 
survived. These were planted in the dry plains of 
the Tanga hinterland. They formed the foun
dation of the sisal industry in East Africa. 
Subsequently, more bulbils were ordered directly 
from Mexico. Because sisal cultivation in Tan
zania was influenced by transport communica
tions, a group of sisal plantations lie along the 
Tanga railway line. Another centre for sisal 
plantations is the railway line from Dar-es
Salaam to Morogoro and Kilos a. The third centre 
includes Lindi and Mtwara in the southeast. In 
addition there are some isolated plantations in the 
Lake and Western Provinces. 

A sisal plantation produces a steady supply of 
leaves all the year round. The harvesting of a 
sisal plant can begin between the age of 2-4 
years, and can be continued twice a year for 
several years. Cultivation involves intensive 
human labour. The undermost leaves of the plant 
are cut close to the bole and stacked in bundles 
made up of 30 leaves (Fig. 1). These are then 
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Figs. 1-2. Sisal production in Tanzania.- 1: Sisal plantation with cut sisal leaves waiting for transport to a factory . -
2: Sisal waste compost of the Kitisa Sisal Estate in Muheza in Tanga District. 
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Figs. 3-5. Mushroom foray to waste dump of Kwamduru Sisal Estate near Korogwe in Lushoto District.- 3: Boy on the 
right and girl on the left have dug out small white fruit bodies of an ink cap. - 4: Young immature fruit bodies of the 
ink cap, favoured edible mushrooms (specimen No. 979).- 5: After reaching surface of compost fruit bodies deteriorate 
very quickly. 
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taken to the factory for decortication. The leaves 
contain milk latex and deteriorate very fast; as 
they have to be processed within one to two days, 
the factory is usually centrally situated. 

Untreated water is used in cleaning the fibres 
by means of the factory machinery. Sisal fibre is 
dried for a day and then hung in the sun to dry 
further and bleach white. The waste effluent from 
the decorticator is conveyed down wooden 
flumes to a big waste dump (Fig. 2). Fresh sisal 
waste is acidic, with pH values 4.8-5 .2 (Lock 
1969). The dump never gets a chance to drain as 
supersaturated waste material is continually 
added to the surface. The waste decomposes very 
quickly and provides growth conditions for 
fungi. 

The growing sites of the sisal ink cap 
We visited three sisal plantations, viz. Tanga 
Province: Tanga District, Kitisa Sisal Estate; 
Tanga Province: Lushoto District, Kwamduru 
Sisal Estate; Eastern Province: Morogoro 
District, Kingolwira Sisal Estate (collecting lo
calities according to Polhill 1988). 

In every plantation we were taken to the back 
yard of the sisal factory where a big dump of 
decomposing sisal waste was to be seen (Fig. 2). 
That part of the giant compost where the sisal 
processing remnants had just been conveyed was 
bright green, the older part was pale greyish. 
When we inquired about the mushrooms, our 
guide, with the assistance of many children 
began to dig up the older part of the compost 
(Fig. 3). Their experience allowed them to find 
the mushrooms immediately. They turned out to 
be hypogeous adolescent basidiomes of a 
Coprinus (Fig. 4 ). A conspicuous feature of these 
fruit bodies is a bulbous stipe and a long thick 
pseudorrhiza. It is easy to conclude that with this 
pseudorrhiza the fruit body forces its way to the 
surface through the ever-growing waste pile. In 
every estate the composts felt hot, but we could 
not measure the temperature with the type of 
thermometer we had. The air temperature in the 
afternoon was 34-36°C in the shade. 

A video showing these Coprinus mushrooms 
picked has been prepared (Harkonen & Harko
nen 1992). 

Common names 
We asked for any vernacular names for this 
mushroom which were used by the repre-

sentatives of Bondei, Nyamwezi and Luguru 
tribes, each of which has a language of its own. 
All gave the name in the official language 
Swahili as "Uyoga wa mataka" or "Uyoga wa 
takataka". Both mean "a compost mushroom" . 

The use of the ink cap 

We interviewed workers of the three sisal 
factories . The uses of this ink cap are the same in 
all the areas. The following report is compiled 
from the information obtained from the three 
sites: 

The collecting of the mushroom has not been 
restricted. Everybody from the village is allowed 
to come to the compost. The pickers are usually 
relatives of the workers, most often women and 
children. Some children also pick mushrooms to 
sell to neighbouring households. In the workers' 
families mushrooms are usually eaten two to 
three times a week, but people who have scanty 
sources of meat or vegetables may eat them daily. 

These mushrooms can be found all the year 
round, including the dry season. The sisal wastes 
are ready to produce mushrooms two to three 
weeks after sisal has been spread on the ground. 
The best time to collect the mushrooms is the 
morning hours or early evening. The collectors 
must dig into the sisal wastes to get fresh 
mushrooms. Those mushrooms which grow out 
of the wastes in fresh air tum black and are not 
good for consumption (Fig. 5). 

People consider these mushrooms very tasty, 
but they are so perishable that they must be used 
within six hours after picking. They are prepared 
for food in the same way as other mushrooms: 
washed, cut into pieces and boiled in water or oil. 
Some people use both the caps and pseudo
rrhizas, some use only the caps. 

Identity of the sisal ink cap 

The fresh characters of the fruit bodies were 
documented soon after collection, and then the 
specimens were dried in a field drier heated with 
kerosene lamps. 

The specimens were identified as Coprinus 
cinereus (Schaeffer: Fr.) S.F. Gray (e.g. Orton & 
Watling 1979). The synonymy of the species is 
somewhat confusing, the oldest name C. 
fimetarius (L.) Fr. being much used. No type 
specimen for either of them has been chosen, but 
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the concept of C. cine reus is based on a plate by 
Schaeffer (1762) (see Gray 1821). Our spec
imens agree with the fruit bodies illustrated in his 
water-colour plate in all respects other than the 
pseudorrhizas, which are lacking in his pictures. 
Above all, the blue colour of the mature basid
iocarps in the plate corresponds to our material. 
The species is illustrated also in several other old 
colour plates. One by Bresadola (1931), under 
the name Coprinus fimetarius, has a bulbous base 
and a pseudorrhiza which fits rather well with our 
specimen. In Cooke (1881) the plate of "Cop
rinus fimetarius var. macrorhizus" shows 
prominent pseudorrhizas as in our specimens. Its 
spores, however, are larger and have a shape 
different from that of our material. C. mac
rorhizus (Pers.: Fr.) Rea has also been recog
nized at the species level (Rea 1922). Rea indi
cates decaying vegetable matter as a habitat of 
the species, corresponding to the material on 
which the fruit bodies grew in Tanzania. Inter
fertility experiments by Kemp (1975) indicate, 
however, that C. macrorhizus is conspecific with 
C. cinereus . Kemp (1985) emphasizes that no 
new taxa of Coprinus should be described 
without crossability tests. 

According to Dr. Roy Watling (in litt.) our 
fungus does not fit well the European collections 
of C. cine reus, and he proposes mating tests for 
checking. Dr. R.F.O. Kemp has tried to cultivate 
our specimens but the spores were, however, 
nonviable, perhaps because the specimens were 
dried with kerosene lamps and later frozen for 
insect control. 

Because the identity of the Tanzanian sisal 
ink cap is somewhat uncertain, we call it 
Coprinus cinereus sensu lato. In any case it is a 
member of Coprinus sect. Lanatuli. Obviously 
the long pseudorrhiza is not a constant character, 
but an adaptation to growing in continuously 
accumulating heaps of decaying plant material. 
Kher et al. (1992) have shown experimentally 
that in stems of Coprinus cine reus there is a very 
efficient mechanism of gravitropism. With that 
mechanism it is able to push its caps even out of 
the sisal compost. Some other minor differences 
observed between our specimens and Coprinus 
cinereus are not sufficient for distinguishing a 
new species without crossability tests. Singer 
( 197 5) states that "Coprinus belongs to those 
agaric genera where the average area of species 
is relatively large so that many representatives of 
"exotic" floras may be expected to exist also in 

Europe and North America." If we later can 
import viable spores from Tanzania, we will 
return to the subject. 

Description of the Tanzanian material of 
Coprinus cinereus s.I. 

The following description is based on material 
collected from the three sisal estates mentioned 
above. The representative herbarium specimens 
(Saarimiiki et al. 979, 983, 1146) are deposited in 
the Botanical Museum of the University of 
Helsinki (H) and the Botanical Museum of the 
University of Dar es Salaam (DSM). 

Macroscopical characters from fresh material 
-Figs. 3-7 

Cap at first egg-shaped to elongate, then campan
ulate, 15-40 mm high and 10-30 mm wide, 
finally flattened into a thin, ruptured and revolute 
plate impossible to measure. Colour at first 
creamy white and then changing into bluish grey 
(in dried herbarium specimens light buff). The 
surface at first silky tomentose, later smooth, 
densely striate, sometimes with small evanescent 
scaly remnants of veil. At the top of the cap a 
lighter plate, which becomes more prominent 
when the fruit body gets older. Gills thin and 
crowded, at first white, then bluish grey, at last 
black, up to 4 mm broad, edge smooth. Stem 
slightly tomentose to silky, white, in young fruit 
bodies inside the cap equal, and just under it 
bulbous and rooting. No ring, but sometimes 
evanescent veil remnants. Towards maturity the 
stem grows from the upper side of the swelling 
and becomes hollow. The equal part of the stem 
2-6 mm in diameter, the bulb 2-17 mm wide. 
The tapering pseudorrhiza most often 4-6 em 
long, but sometimes much longer. Flesh thin, 
brittle, watery white, turning bluish when cut. 
Taste absolutely mild. Smell, while young and 
white, none, but becoming strong and sweet like 
caramel when older and having the bluish tint. 

Microscopical characters from dried material in 
Melzer's reagent and Cotton Blue- Figs. 8-13 

Spores date-brown, ovoid, smooth with a central 
germ pore 8-9.8-12 x 6-6.8-8.5 llill· Basidia 4-
spored, trimorphic, from club-shaped to short 
cylindrical with or without slightly inflated base, 
20-30 X 9-12 llill· Basidioles ovoid or barrel-
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Figs. 6- 7. Specimen No. 1146 from Kingolwira Sisal Estate in Morogoro.- 6: Fruit bodies in natural habitat. On the 
campanulate cap of the largest, evanescent scaly remnants of veil seen.- 7: Selection of fruitbodies. Note bluish tint of 
split ones. 
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Figs. 8-13 . Microscopical details of Coprinus cinereus s.l. Bar in Figs. 8, 10, 12, 13 = 10 J.li!l; in Figs. 9, 11 = 20 J.li!l.-
8: Lateral view of spores against a facial cystidium (No. 983). - 9: Face-view of gill-surface (No. 979). Blue basidia 
separated by lighter sterile cells, basidioles. Spores with central germ-pores hanging as tetrades from some basidia.- 10: 
Young basidia separated by barrel-shaped sterile cells (No. 979). - 11: Facial cystidium separating two adjacent gills (No. 
983).- 12: Cylindric cells of cap cuticle (No. 1146). - 13: Cells of veil , constricted at one end (No. 983). 
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shaped, 18-20 X 8-12 J.liil. Facial cystidia 
ellipsoid, 40-100 X 25-60 J.liil. Marginal cystidia 
globose to pyriform, 30--40 x 16-28 J.liil. Cap 
cuticle of radially arranged, cylindrical inflated 
cells 5-12 J.liil wide. Veil remnants of thinner 
cells than those of cuticle and inflated only at one 
end. 

The present specimens differ from the 
description of C. cinereus given by Orton and 
Watling (1979) clearly in the spore shape, which 
is wider in the Tanzanian material. The very 
obvious character for our material, the bluish 
colour of the maturing fruit bodies, is not men
tioned in the description of C. cinereus. 

Edibility of Coprinus cinereus 

We have checked edibility notes in some 
European mushroom guides (e.g. Michael et al. 
1981, Buczacki 1989), and C. cinereus is usually 
considered inedible. In Finland, Rautavaara 
(1947) supposes it might be edible, but because 
of its rapid deterioration it would have no 
practical value. In Japan, it is considered edible 
when young (Imazeki et al. 1988). According to 
Chandra (1989), C. cinereus is edible while the 
fruit bodies are young and unripe, and it can be 
cultivated on dry straw mixed with fertilizer. 
Singer (1986) states that it is impossible to 
produce Coprinus species commercially for food 
because of the difficulty of transport before they 
are "inky". According to him several species are, 
however, harvested by amateurs as young, C. 
cinereus being one of these species. Incidentally, 
in the British Isles packs of Coprinus comatus for 
home growing are on sale and yield reasonable 
results (Watling in litt.). 

Kurtzman (1978) has made mass culture 
experiments with C. cine reus (using the name C. 
fimetarius). He mentions that it is often assumed 
that all members of the genus Coprinus are far 
too ephemeral to be handled commercially. One 
of his isolates, however, can be preserved for 
more than three days with good refrigeration, or 
it may be canned or dried. Its flavour is excellent 
and it grows to a rather uniform size which is 
suitable for both canning and for visual appeal in 
fancy dishes. Its nutritional value is good, and it 
contains nearly 30% protein. 

In Tanzanian sisal waste composts, all the 
conditions which Kurtzman found to be suitable 
for the cultivation of C. cinereus seem to be 
present naturally. Kurtzman used a compost of 
straw and water, and calcium nitrate as fertilizer. 
The remnants of living sisal leaves do not, 
however, need extra fertilizing. In Kurtzman's 
experiments the mushrooms thrived at 35•c-4o·c, 
and it was important to maintain relative hu
midity in excess of 80%. Hot climate and 
continuous addition of watery waste material as 
well as heating by microbial activity maintain 
these same conditions in the sisal waste heaps. 

Discussion 

Coprinus cinereus s.l. is no doubt a significant 
side product of sisal factories, adding a good 
amount of protein to the diet of the workers on 
the sisal plantations. With better understanding 
of its growth conditions, its productivity might 
even be increased. Its commercial value is 
restricted by the rapid deterioration of the fruit 
bodies. This mushroom species cannot be 
preserved in the typical Tanzanian way, by 
drying in the sun. Before trying to expand its use 
outside the close vicinity of the factories, new 
methods of preserving should be developed. 

The people we interviewed did not furnish 
any vernacular name for this mushroom. This 
may be because of the introduced nature of the 
sisal plant. The Swahili names "Uyoga wa 
takataka" and "Uyoga wa mataka" mean a 
mushroom growing on any kind of waste 
material. To distinguish it from other edible 
mushrooms growing on dead plant material, a 
better name for it would be "Uyoga wa taka za 
mkonge", "A sisal-compost mushroom". 
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